Purpose:
The highly complex pediatric patients with congenital heart disease require interprofessional teamwork and collaboration to ensure high-quality outcomes with low mortality and morbidity (Congenit Heart Dis. 2013;8:3Y19). The purpose of this study was to conduct an impact evaluation for a newly formed pediatric cardiac intensive care unit (PCICU) and to answer: Is there a difference between the pediatric intensive care unit and the PCICU on clinical outcome measures of pediatric cardiac postoperative patients and nursing resources? Design: A retrospective pretest/posttest design was used with the independent variables being type of intensive care unit. The confounding variables included demographic data, clinical outcome data, registered nurse (RN) staffing data, and RN turnover data.
Setting:
The setting was a large, level I pediatric medical and surgical intensive care unit (ICU) located at a children's hospital within an academic medical center.
Sample:
The population was pediatric cardiac postoperative patients. Patients excluded were those older than 18 years or cases without a Society of Thoracic Surgeons and European Association for Cardiothoracic Surgery Congenital Heart Surgery Mortality Category score of 1 through 5.
Methods:
Owen's impact evaluation method and descriptive statistical measures, t test and Pearson # 2 test, were used for analysis.
Results:
Demographic data were comparable between the pediatric intensive care unit (n = 296) and PCICU (n = 333). No statistical differences were found in several of the clinical outcome measures. Statistically significant differences were found in surgeon (P = .00) and RN nursing hours per patient day for all cardiac patients (P = .01). The PCICU time frame had a higher RN turnover rate.
Conclusions:
The majority of quality measures were not statistically different between the 2 ICUs. Even though statistical significance was not reached, the clinical impact of the PCICU's reduction in patient infections, mortality, and ICU length of stay was noted. Implications: This evaluation has provided organizational leaders the quality indicators and costs that have been impacted with the addition of interprofessional teamwork and coordination of care through the development of a PCICU. KEY WORDS: impact evaluation, nursing-sensitive quality indicators, pediatric cardiac intensive care unit (PCICU) T he delivery of quality healthcare for children in the United States will continue to be challenged for functionality and cost-effectiveness while providing goodquality clinical outcomes. Interprofessional collaboration between hospital and clinical leaders will be essential for the successful delivery of quality patient care. Quality care can be achieved through establishment of high-quality care delivery systems based on best practice and supportive evidence. 1 The care of pediatric patients with congenital heart disease is an example of a highly complex patient population who require interprofessional teamwork and collaboration to ensure high-quality outcomes with low mortality and morbidity results. 2 To date, best practice guidelines have been limited and are yet to be fully established for the care of the pediatric congenital heart patient. The complexity and nature of the critically ill pediatric cardiac patient require expertise in the management of highly complex, multisystem failures or abnormalities 3 requiring extensive expertise in general critical care combined with cardiac critical care proficiency. 2 The care of this patient population demands a significant amount of hospital resources and a multidisciplinary team approach to ensure optimum patient care is provided. 4 At present, there is a small number of established guidelines for this patient population because of ongoing development and evolution of evidence. 5 The most current ongoing debate in regard to pediatric cardiac care involves the placement of these highly complex, pediatric cardiac patients in pediatric intensive care units (PICUs) or specially designed pediatric cardiac intensive care units (PCICUs). The standard has trended to moving the care of these patients to highly specialized PCICUs with highly functioning, collaborative, multidisciplinary teams. 6, 7 Upon survey of large, academic children's hospitals with cardiovascular surgical programs, 45% reported placing these patients in PCICUs. 8 With this trend slowly moving to become the standard, the US News and World Report ''Best Children's Hospitals'' rankings have made the presence of a PCICU one of the quality measures of congenital surgical heart programs within the United States in their rankings survey. 9 Regardless of location, the importance of quality clinical care management in addition to collaborative, integrated multidisciplinary team care must be given to this pediatric population. 2 The lack of supporting evidence in regard to better outcomes in PCICUs versus PICUs justified an impact evaluation of a newly developed PCICU located at a children's hospital within an academic university medical center in the southeast. Because of the evolving evidence in postoperative care of congenital heart disease patients, it was determined the use of an impact evaluation would be critical in the development of this new PCICU within a growing children's heart center. In addition, it was eminent the PCICU's outcomes would be directly correlated to the determinate of success for the children's heart center.
LITERATURE REVIEW
A newly published American Heart Association (AHA) statement details evidence-based trends that support organizational models, which provide critically ill cardiac patients with integrated multidisciplinary care coordinated between the physicians and healthcare team. 10 While the statement's focus is on the delivery of care to adults, advice can be gleaned for the delivery of care to pediatric patients with congenital heart disease. 2 Penny and Shekerdemian 2 recently published an article applying the AHA's statement as a framework for the care of the pediatric cardiac critical care patient. They detail the various organizational models that are currently used across the nation to care for pediatric congenital heart patients. They agree with the AHA's statement regarding physical location of these patients within organizational systems and state ''the real issue relates to the ability of the organizational model (whatever form it may take) to provide 'team care' based on delivery of 'integrated multidisciplinary care of critically ill patients.''' 2(p6) The first meta-analysis to be performed to analyze the effectiveness of cohorting patients was done in the adult population and published in 1993. This meta-analysis analyzed the care of stroke patients provided in specialized stroke units. 11 At the time, stroke units were believed to hasten the recovery of stroke patients. A reduction in mortality by 28% within the first 4 months of having the stroke was identified with an odds ratio of 0.72 with 95% confidence interval (CI) of 0.56 to 0.92. The findings were similar when looking at mortality rates within 12 months of having the stroke as well with an odds ratio of 0.79 with 95% CI of 0.63 to 0.99. The findings substantiated that stroke patients cared for in a dedicated stroke unit had significant reductions in mortality rates, and these reductions were attributed to a combination of better organization of acute medical management and appropriate rehabilitation services. 11 Eldadah and colleagues 12 conducted a small, single institutional review to investigate if a decrease in mortality occurred within a pediatric cardiac postoperative population after the development of a PCICU in a new pediatric cardiac surgical program. Through a retrospective review over 4 years, data were collected on all postoperative cardiac patients admitted into the PICU for the first 2 years and then from the new PCICU for the last 2 years. A significant decrease in morbidity was found (P G 0.001) in wound infections, chest re-explorations, and cardiopulmonary resuscitation. The mortality was impacted by a decrease in deaths from 3.5% in the PICU to 0.8% in the cardiac ICU after the separation. 12 Another small, single-institution retrospective review conducted in 2011 by Balachandran and colleagues 13 in India resulted in better mortality and morbidity outcomes. This evaluation was performed in a newly established congenital heart program. The retrospective evaluation included 634 patients who had congenital heart surgery and were cared for over a span of 2 years within an adult/pediatric surgical ICU the first year and then a dedicated PCICU the second year. The profiles of the patients cared for in the 2 units were deemed to be similar upon review of records. The findings demonstrated statistically significant reduction in mechanical ventilation days, ICU length of stay (LOS), inotropic therapy and lines, and central lineYassociated bloodstream infections (CLABSIs).
Smaller, single-institution studies have seen a statistically significant decrease in mortality and morbidity in patients cared for in dedicated PCICUs. The reverse has been noted in larger, multi-institutional studies. In a study conducted by Burstein and colleagues examining outcomes at a multiinstitutional level, a decrease in mortality and morbidity in care was noted to be provided in dedicated PCICUs. 5 
This
Clinical Nurse Specialist A www.cns-journal.com multi-institutional, retrospective study used data obtained from 47 centers in the United States and included 20 922 patients. There were 25 centers that had a dedicated PCICU and 22 centers in the ''other'' group. The statistical analysis resulted in an unadjusted mortality of 3.6% in the PCICU group and 4.1% in the other ICU group (P = .04).
When analyzing the data using multivariable analysis, no difference was found. 5 In a stratified analysis, statistically significant mortality findings were discovered within the PCICU group in regard to patients who had surgeries performed that were classified within the STS-EACTS (Society of Thoracic Surgeons and European Association for Cardiothoracic Surgery) mortality category 3. This categorical scoring system or STS-EACTS Congenital Heart Surgery Mortality Category (STAT) score is an empirically derived complexity stratification tool created by STS and EACTS. 14 For the purposes of estimating risk of mortality, the surgical procedures are placed in categories ranging from 1 to 5 based on complexity. 14 The most common procedure performed within the STS-EACTS mortality category 3 included the atrioventricular canal repair and the atrial switch operation. This statistically significant finding of the PCICU group having a 1.2% mortality versus a 3.4% mortality rate in the other ICU group (P = .0001) was thought to be a marker of surgeon and center experience. 5 While lower mortality rates with surgical volume and surgeon experience have been demonstrated in the adult cardiac surgery patient population, there is limited evidence in the pediatric cardiac group. Another multi-institutional study performed by Hirsch and colleagues 15 demonstrated a statistically significant relationship as well between hospital mortality in the Norwood and arterial switch operations as well as institutional volume.
Jenkins and colleagues 16 analyzed surgical volume mortality in a population-based retrospective study examining surgical case load on in-hospital mortality of congenital heart surgery patients in California and Massachusetts. Through this analysis, it was discovered that children who had congenital heart surgery performed in a larger, high-volume institution had a lower risk of dying than did children who were repaired in smaller-volume institutions. This study revealed how organizational models as well as institutional volume can impact the mortality of patients after receiving corrective congenital heart surgery. 16 
PURPOSE
The purpose of this study was to conduct an impact evaluation for a newly formed PCICU and to answer the question: Is there a difference between the PICU and PCICU on clinical outcome measures of pediatric cardiac postoperative patients and nursing resources?
DESIGN
The design used for this impact evaluation was a retrospective pretest/posttest design. The independent, treatment variable was type of ICU: PICU or PCICU. The confounding variables that were collected and analyzed to determine similarities between the 2 population groups were demographic data including race, gender, age in days, surgeon, and STAT score of 1 to 5.
To perform the evaluation and determine if a difference in care was provided after the development of a new PCICU, patient quality outcome data as well as nursing resource information were retrospectively reviewed for the 2 time periods. The clinical outcome measures included in the evaluation are measures currently tracked by the National Database of Nursing Quality Indicators, National Quality Forum, Centers for Disease and Control Prevention's National Healthcare and Safety Network, and Centers of Medicare & Medicaid Services. These outcome measures were selected because of their role in tracking or following measures that are applicable in the care of pediatric cardiac postoperative patients. 17Y19 The dependent variables collected and analyzed were length of hospital stay, duration of ventilation, length of ICU stay, mortality, cardiac arrest, catheter-associated urinary tract infections (CAUTIs), CLABSIs, and device days. The nursing resource data collected and analyzed were nursing hours per patient day (NHPD) worked during the PICU and PCICU group time frames and nursing turnover rates for PICU and PCICU group time frames.
SETTING
The setting for this impact evaluation occurred in a large, level I pediatric medical and surgical ICU located at a children's hospital within a large academic medical center. A letter of support was obtained from the chief executive officer to serve as permission from the organization to perform the impact evaluation. This study was submitted to the university's institutional review board for review and was granted full exemption based on the retrospective nature according to the Code of Federal Regulations. 20 
SAMPLE
The population of interest was pediatric cardiac postoperative patients cared for within a children's hospital from April 2010 through April 2013. This evaluation was conducted using an accessible population of patients who have had an operative cardiac procedure and were cared for postoperatively in the PICU or the PCICU. The PICU patient population group was all patients having cardiac surgery from April 2010 through December 2011. The PCICU patient population group was all patients having cardiac surgery from January 2012 through April 2013. Patients were excluded from this analysis if found to be older than 18 years or having had a surgical intervention that did not generate a STAT score complexity between 1 and 5.
METHODS
Because the PCICU was a newly established unit, Owen's 21 impact evaluation method was used to determine if there is a difference in clinical outcome measures of pediatric cardiac postoperative patients and nursing resources between the PICU and PCICU. This type of an evaluation method is classified by Owen 21 as an appropriate method for the evaluation of newly established programs. They provide administrative leaders the ''just-in-time'' information that could affect the future of the organization. 21 To collect the needed data to answer the impact evaluation question, the following databases were accessed for data collection purposes.
The patient information was downloaded from the master congenital heart surgery's database and placed in a master Microsoft Excel spreadsheet. The patient's name was removed, and the medical record number used as a unique identifier for each case. The patient information from the index case surgery or the first surgical procedure of the patient's hospital stay was used. The index case information provided an overall picture of the patient's full hospital stay and included the LOS in the ICU, LOS in the hospital, duration of ventilation, and mortality. This decision was also based on the standards of the STS Congenital Heart Surgery Database, which require organizations to assign mortality to the first cardiac operation or index case of a patient's admission. 22 Cleaning of the data included removing cases where the patients were older than 18 years and cases that had missing values. The data spreadsheet was then placed in the SPSS software version 19.0. The codes for the data were created and entered into SPSS. Date and time of intubation as well as date and time of extubation were used to calculate total intubation time on a mechanical ventilator. In addition to the STS database, several departmental reports and databases were used to obtain additional information for this impact evaluation. These reports included Department of Infection Prevention and Control monthly reports, PICU/PCICU's NHPD management Microsoft SharePoint database, and organizational human resource reports.
RESULTS
Descriptive statistical measures were used to summarize frequency distributions and percentages of the demographic data for each independent variable ICU group PICU and PCICU ( Table 1 ). The PICU group had a population size of 296 cases, and the PCICU group had a population size of 333 cases. To test the differences between the 2 ICU groups within the population, inferential statistics were used because no assumption was made about the distribution of the variables in the population. 23 A Pearson # 2 test statistic was used for categorical variables and the t test statistic for continuous variables. A Cronbach's ! level of .05 was used to determine statistical significance.
The demographic categorical variable gender did not demonstrate a statistically significant difference between the 2 ICU groups, # 2 1 (n = 629) = 0.002, P = .96. The different races between the 2 ICU groups did not demonstrate a statistically significant difference as well, # 2 4 (n = 628) = 4.36, P = .36. When analyzing the 2 groups regarding surgeon who performed the congenital surgical operation, a statistically significant difference was identified between the 2 ICU groups, # 2 1 (n = 629) = 88.62, P = .00. This statistically significant difference is attributed to surgeon A being the primary surgeon until surgeon B joined the program and became credentialed to perform surgery in July 2011.
In addition to the categorical demographic variables, nominal demographic variables, age and STAT score, were compared between the 2 ICU groups and analyzed by a t test statistic. The findings demonstrated no statistically significant difference between the 2 ICU groups as a function of age and STAT score. In regard to the high SD in age, 3 of the patients included in the congenital surgical population were newborns who had yet to have reached 1 day of age.
Once demographic data were analyzed, the specific impact evaluation questions that could be answered using the Department of Pediatric Cardiovascular Surgery's master congenital heart surgery database were addressed. Pearson # 2 test statistic was used for the categorical variable questions, and t test statistic was used for the nominal variable questions.
Question 1: Is there a difference in discharge mortality rates in the PCICU compared with the PICU? The discharge mortality status was not statistically different between the 2 ICU groups, # 2 1 (n = 613) = 0.06, P = .81. Frequency counts and percentages for each ICU group are displayed in Table 2 .
To analyze the mortality rates in the 2 ICU groups, the number of patient days was obtained for each unit. In the PICU, 2478 patient days were calculated, and the PCICU had 2942 patient days. This resulted in the PICU having a mortality rate of 3.23 deaths per 1000 patient days and the PCICU having a mortality rate of 2.72 deaths per 1000 patient days. While the results were not statistically significant, the clinical impact of a decrease of 0.51 deaths per 1000 patient days is judged to be relevant.
Question 2: Is there a difference in the number of cardiac arrests that occurred in the PCICU compared with the PICU? The number of cardiac arrests was not statistically different between the 2 ICU groups, # 2 1 (n = 629) = 0.00, P = .98. Frequency counts and percentages of each ICU group are displayed in Table 3 . The PCICU group had 1 more cardiac arrest than did the PICU group, but because of total cases in each group, the percentage of arrests was 2.4% in both ICU groups. Question 3: Is there a difference in ventilation duration in the PCICU compared with the PICU? The duration of ventilation in minutes was not statistically significantly different between the 2 ICU groups, t 627 = 0.31, P = .76. The duration of ventilation was reported in days with means and SDs displayed in Table 4 .
Question 4: Is there a difference in ICU LOS and hospital LOS in the PCICU compared with the PICU? The ICU LOS was not statistically different between the 2 ICU groups, t 571 = 1.23, P = .22. Although small, a decrease in ICU LOS by 1.95 days does represent a clinical impact to the organization. The hospital LOS was not found to be statistically significantly different between the 2 ICU groups, t 627 = 0.28, P = .78. The means and SDs for ICU and hospital LOS are reported in Table 5 .
Question 5: Is there a difference in the rate of monthly CLABSIs per number of central line device days in all patients cared for in the PCICU compared with the PICU? For this question, data collection limitations resulted in all patients cared for in the PICU and PCICU to be included in the analysis. In addition, a Fisher exact test statistic was reported instead of the Pearson # 2 test statistic because of the frequency rates in the analysis. The rate of monthly CLABSIs per number of central line device days was not found to be statistically significantly different between the 2 ICU groups (P = .78). Because of the nature of this analysis, it was also determined that the relative risk of acquiring a CLABSI would be reported. Even though data collection for central line device days did not allow for an analysis of only the pediatric cardiac postoperative patients, a clinical impact was noted in the reduction of infections between the 2 ICU groups. As demonstrated in Table 6 , the PICU group had 2 infections in the pediatric cardiac postoperative patients with fewer patient days than did the PCICU group. The PCICU group had only 1 infection. Question 6: Is there a difference in the rate of monthly CAUTIs per number of urinary catheter device days in all patients cared for in the PCICU compared with the PICU? Through analysis using the Fisher exact test statistic, the rate of monthly CAUTIs per number of urinary catheter device days was not found to be statistically different between ICU groups (P = .22). In addition, the relative risk of acquir-ing a CAUTI between the 2 ICU groups was not found to be statistically different between ICU groups ( Table 7) . As in the number of CLABSIs, the clinical impact of better patient care resulting in a lower number of infections did occur with CAUTIs as well. A clinical impact in the reduction of the number of CAUTIs between the 2 ICU groups was noted. The PICU group had 1 infection in the pediatric cardiac postoperative patients with fewer patient days than that in the PCICU group. The PCICU group did not have any CAUTIs in the pediatric cardiac postoperative patients. As mentioned with CLABSIs, the rate of infection could not be obtained to be analyzed statistically in just the pediatric cardiac postoperative patients.
Question 7: Is there a difference in the monthly mean NHPD in the PCICU compared with the PICU? The pediatric cardiac postoperative patients monthly mean NHPD was not statistically different between the 2 ICU groups, t 35 = 2.60, P = .74. These findings were not shared with the monthly mean NHPD provided to all pediatric cardiac patients. The pediatric cardiac patients monthly mean NHPD was statistically different between the 2 ICU groups, t 35 = 0.34, P = .01. This statistical difference reflects better utilization of nursing resources within the PCICU group time frame through the utilization of a lower NHPD monthly mean when caring for the pediatric cardiac patients. The monthly means and SDs for both NHPD monthly means and ICU groups are displayed in Table 8 .
Question 8: Is there a difference in the rate of nursing turnover in the PCICU compared with the PICU? The Lawson RN controllable turnover reports archived and generated by the human resource department are displayed in Table 9 . The 2010 archived reports were unavailable from April 2010 through July 2010. This resulted in having only 2010 turnover data for July through December. Additional limitations resulted in the inability to combine the turnover data from 2010 through 2011 into 1 report for the PICU group time frame; therefore, these were reported separately. The RN controllable turnover rates increased substantially during the PCICU group time frame.
DISCUSSION
In this impact evaluation, only a few of the clinical outcome findings reached a statistically significant difference between the 2 ICU groups. The findings did reveal the standard and level of care provided to the patients cared for in the PICU and PCICU have continued to produce good outcomes that have improved slightly over the time span reviewed. The clinical care outcomes that were analyzed did have a clinical impact on the patient outcomes and costs for the organization. The findings demonstrated in this impact evaluation did not demonstrate statistically significant differences in mortality rates between the 2 ICU groups. Although without statistical significance, more patients were cared for in the PCICU group (n = 325) resulting in a larger number of patient days versus the PICU group (n = 288). The rate of mortality was lower in the PCICU (0.51 deaths per 1000 patient days). Even though this difference was not statistically significant, the efficacy of the clinical impact of a decrease in deaths with an increase in pediatric cardiac postoperative patients is not to be ignored. As program maturity has occurred over this time period with the on-boarding of new physicians and nurses, to have fewer deaths is a testament to the increase in the coordination and organization of care provided. There are many challenges when growing a new program. Establishing unit of care that ensures standardized processes and best practice educational approaches are utilized will lay the groundwork for potentially better outcomes. Familiarity and consistency of a dedicated team caring for this patient population have been contributed to decreases in the failure to rescue, increases in recognition of small changes, and better coordination of care of this patient population within PCICUs. 13 In addition, 2 other clinical outcomes discovered in this impact evaluation that did not reach a statistically significant difference between the 2 ICU groups included the ICU LOS and the duration of mechanical ventilation for the pediatric cardiac postoperative population. An explanation for these findings could be the neonatal population of patients cared for in the pediatric cardiac postoperative population. These neonates carry with their cardiac diagnosis additional comorbidities that result in longer durations of mechanical ventilation as well as longer ICU LOS. The decrease in the ICU LOS by 1.95 days in the PCICU group, even though it did not reach statistical significance, was seen as a success due to the high number of resources and costs associated with care provided in PCICUs. As indicated in the literature, an average hospital cost of a critically ill child cared for in the PICU is upward of $3000 to $4000 per day. 6 To decrease the LOS in a highly acute, intensive environment that requires significant hospital resources is an important clinical impact for an organization. Decreases in LOS have been attributed in the literature to dedicated interprofessional teamwork and communication. 25 Other explanations for this decrease could be attributed to the increase in the organization of the care provided once the PCICU was established in regard to the PCICU attending Another clinical outcome finding that impacted patient morbidity and organizational costs that did not reach statistical significance was CLABSIs and CAUTIs between the 2 ICU groups. During data collection, all CLABSI and CAUTIs were included in all patients cared for within the larger PICU and PCICU. Because of the challenges in data collection, the data collected in this evaluation did not represent accurately the clinical impact of the low numbers of bloodstream infections occurring within the pediatric cardiac postoperative population of patients cared for in the PICU and PCICU.
The PICU group of pediatric cardiac postoperative patients experienced 2 CLABSIs, and the PCICU group experienced only 1 infection with a larger number of patient days and patients. These low rates of CLABSIs in the PICU and PCICU groups provide clinical implications due to the diligence of infection prevention and emphasis on keeping patients infection-free during their hospitalizations by the physician and support staff. In addition, there were zero CAUTIs in the PCICU group of pediatric cardiac postoperative patients. This could have contributed to the small decrease in LOS of the pediatric cardiac postoperative population of patients. The same holds true in regard to the reduction in the number of urinary catheter device days in the PCICU group. The increased awareness of infection prevention and better coordination of care within the PCICU could have contributed to removal of these urinary catheter devices faster than in the PICU group. Nurse-led surgical rounds could have also impacted this decrease as well. Nurse-led surgical rounds are done daily with the multidisciplinary group, and all devices are reported in addition to the number of days each of these devices has dwelled in the patient.
In review of efficiency and costs of labor to care for the pediatric cardiac postoperative patient population, a statistically significant difference was not found between the 2 ICU groups in relation to the monthly mean NHPD. What was found to be statistically significant was the decrease in the monthly mean NHPD provided to all patients, surgical and medical, cared for within the PCICU. This statistically significantly lower monthly mean NHPD could be contributed to a learning curve during the implementation of the congenital heart surgery program. When the cardiac program began, an increased NHPD was given to the first several pediatric cardiac postoperative cases due to the learning expectations of a new surgeon and the learning curve of the RN staff. Better efficiency and lower costs for the organization in caring for these highly acute, medically intensive patients are another good indicator of strong collaboration between the physician and nursing staff working together to ensure nursing resources are used appropriately to care for this patient population.
The RN controllable turnover rates between the 2 ICU groups demonstrated a much higher RN nursing turnover during the PCICU time frame versus the PICU time frame of July 2010 through December 31, 2011. To address the turnover issue, the medical and nursing leadership of the PCICU has determined a best practice teamwork and communication tool should be implemented. At this time, TeamSTEPPS is currently being rolled out with all physician, nursing, and support staff working in the PICU and PCICU units. The purpose of this intervention is to help the staff with collaborative communication and team building. Mayer and colleagues 26 demonstrated significant team performance improvement in a PCICU through the implementation of TeamSTEPPS. After implementation of this evidence-based teamwork system, the number of infections decreased as well as the time for placing patients on extracorporeal membrane oxygenation decreased. 26 The goal of implementing TeamSTEPPS is to improve the work environment within the PCICU through better teamwork and communication. Once this goal is achieved, then ultimately a decrease in the number of RN full-time equivalent separations is expected from the PICU and PCICU because of dissatisfaction of the work environment.
Healthcare leaders will continue to work to identify organizational models to support the care of highly complex pediatric cardiac postoperative patients. These high-resourceintensive, high-cost patients will remain a focus because of the need of organizational structures that provide interprofessional teamwork and collaboration to ensure high-quality outcomes within this patient population. 2 This impact evaluation that was performed on a newly developed PCICU has provided the leaders of this unit an opportunity to evaluate the clinical and patient outcomes of the pediatric cardiac postoperative population of patients. Through these findings, the leaders can determine if the PCICU organizational structure is serving the purpose of better coordination and appropriate care for this highly complex patient population. These findings can also provide an opportunity to see what clinical outcomes need to be the focus of future performance improvement initiatives within the department. As the newness of the PCICU begins to fade, it will be especially important for leaders to continue diligent monitoring and evaluation of clinical outcomes and organizational resources as to ensure high-quality care that results in high-quality outcomes with low costs continues to be delivered.
CONCLUSIONS
This evaluation has provided leaders the quality indicators and costs that have been impacted with the addition of interprofessional teamwork and coordination of care through the development of a new PCICU. The majority of quality measures in the PCICU group were not statistically different from when the care was provided in the PICU. Even though the evaluator failed to find a statistically significant difference in decrease in mortality, ICU LOS, number of CLABSIs, and number of CAUTIs, each of these demonstrates important quality outcomes that impact the mortality and morbidity of patients as well as costs to organizations. The decrease in the mean NHPD provided to patients and RN full-time equivalent turnover are also important indicators that impact costs within healthcare organizations. As the Children's Heart Center continues to mature as a program, the PCICU appears to be developing as a newly formed unit with good-quality outcomes and appropriate nursing resource allocation at this time.
LIMITATIONS
This impact evaluation served to provide the leaders within the PCICU an opportunity to evaluate clinical and patient outcomes of the pediatric cardiac postoperative patient population cared for within this children's hospital within an academic medical institution. During the data collection phase of this study, it was noted that data-gathering limitations and consistency were a challenge to meet the original study questions. These limitations were noted when collecting PICU and PCICU patient infection data and RN-controllable turnover data. To address these limitations, adjustments were made to the study questions. No other significant limitations were identified when performing this impact evaluation. This was a performance improvement endeavor performed for the leaders within a PICU and PCICU. The evaluator did not intend to generalize the findings from this evaluation to other pediatric cardiac postoperative patients cared for in PICUs or PCICUs. The purpose of this evaluation was to evaluate clinical outcomes and nursing resources for the process of performance improvement for the nursing and physician leadership within this newly developed PCICU.
IMPLICATIONS FOR PRACTICE
Impact evaluations are an appropriate methodology to evaluate newly formed program's quality and costs, especially when the literature is evolving. 21 As indicated by Owen, 21 comprehensive evaluations focus on both the delivery and outcome of a service. The information discovered in performing this impact evaluation has provided organizational leaders, physician, and nurses an opportunity to identify quality indicators that have been impacted, if costs are increasing or decreasing, and if interprofessional teamwork and coordination are impacting the patients in this newly developed PCICU. The care of pediatric cardiac congenital postoperative patients will remain a highly technical, complex field, and organizational structures that support interprofessional teamwork, safe communication, care coordination, and a culture of ''learning and education'' will be required to achieve high-quality outcomes and lower organizational costs.
